(19)H*H»HF/? (JP) 02) i3t If) 4# 11F ^ $S (a) 



(ll)#fftiJBI&B8#^ 
4^^2002-142151 
(P2002- 142151 A) 
(43>&KJB ¥^14^ 5^ 17 B (2002. 5. 17) 



(5l)IntCL 7 
H 0 4 N 5/235 
G 0 3 B 7/095 
15/00 

19/02 



F I 

H 0 4 N 5/235 
G 0 3 B 7/095 
15/00 

19/02 



G 
M 



2H0 0 2 

2H0 54 

5C0 2 2 

5C0 24 





1$H2000-337239( P2000 -337239) 


(71) tHIKA 


000005108 










(22)tBKH 


¥f£l2*f 10J331 H (2000. 10. 31) 




















#^HlR«iSrfJFSK*HDr292#flfi ft 
































W3S;ilM«iSrfJFSKWfflBI292«ifi ft 
















861*1 






(74)ftSA 


100075096 








#a± feea 











(54> mwn&m mmmn 



(57) [B»] 



mm 



j 



17 



^ 12 



ft 
* 



A/D 



13 



11 



16 



M *P 



18 

/ 



14 



(2) 

1 

WR»ttfr btotl S fife WRflWfr e. mmumt3if$. 
tb l t mbiLMfrtii l<d o %<n^-f ftfr— -fi<F>W&*}& b 

^ffitc «t d ^*tb L^r'fT 5 «fc 3 , mffi{m?*wm% 
&s^a* > ki±i;fr£tt£W&€#©¥i3U'^i<'i:, Bute 

Cffi*3S 3 ] iff*S 1 Xte 2 fC*3l/>T, MgE*JtB^a 20 

a , fjEBaaE* m^a*^ w-r s s $ # ffij£©w s * 

ttfc i: * (c ti > m«37- St # tb b tc J: 0 tb b £ ft 3 

j; a iwewwis^ *ww set -r 

[000 1] 
[0 0 0 2] 

mc^mtzrc&bim^&WLmm^t lxc c D(char g 

e Coupled Device)&ffll^3>C t1$%\<\ C C Dtcti, 
[0 0 0 3] ya^U'r>7MyoCCD(i CCD 

-v-*mt.iz.ttfcLTmwmfm.v>2ft<o 1 -ess 2 
4 0 7-r>©«#% 1 y-f-frvmMfcffifrmto c© 

K*W-Tfcii>tcSitSlRl»«:»»'raH3R<om^*S^t 
T2 4 O^^XD^^tb^-rSig'S-K^tHt^ffl^i. 

[0 0 0 4] CtltWL, ya^U*yS/^CCD©*& 



*#Ha 2002-142151 
2 

it. £xomm<»mmtMWifrtiiTo ntsc^so 

£7-<-)lYU-\>X2 4 0^-Y>O7-i'-;l'Kii{t ; & 

4 8 0 5^ yo€#%w*Hi-ro 

[0 0 0 5] 7a4fU-y->7CCD*:ffl^fc*&, 1 7-r 

©2fg©7^ygfc©<I^£liJ7JT-£5/ci6, Mimzft 

^CCDrt gPT'ftPg-T 5 fc46> CCDfr ^ ttiTJ-r 5 m*ttt!Etf 
2{g££tK ffl^gi$©g5fif*i*i±*-e3i:i:tf"C* 

[0 0 0 6] 

mmwtiiLZofrzwiM} u&»u £*©»»« 

■ti> 7*D^U«yS/7*CCD<7)ii^lia49lE*ttL*^K 

K*tfiL#SK:£D&#7£b%froT'fc?K 
5/ 7*CCD£ffi t * 8?#Jg©£T*Wf IJ T'fe 3 Sffi, 

[0 0 0 7] *I8W©BW«, ±EB3fii*»Pi*l/, »!S 
[00 0 8] 

b tfczSt&fc b©i3575©»!*tb bTfffitf nJfil&if f§f?t 

at, KJ:oT»l»SH«:fl!<Kb, ±M®m.\&*mt 
X o T^tb ? nfcBBSKlS b T±8B»« JR? OK*ttl b 

[0009] ffl&tiim^mt. mm&w<DfMm<Dm%-$ 

b , S ? TcfrK T* 5 t tC (i 7°U ^ U y -> 

b, Kj»««ofli#'£tfi*f «. ^jg^a^atefct), 

BH/^WSbfdSdtctt, JWmffOftfft- K%H* 
[0 0 10] ±EO»f^fii«J:5, 

[0 0 1 1 ] 

micD^xmwTZo m i it*ftwic&z>Mimm<Dffi 
^gi-7"D7^0t-fe5o |H]0^c^5^ / ^T i otiuy 

50 fl^fipje *3 1/ > T fifftlR? lilt, HS^K* tb b 75 it<D C C 



(3) 

3 

D%ffl^s. 1 2tic c vzmmtz>mw)®&s i 3ii 

[0012] ^c^mmmmcommc'D^rmmt^o 
vyx i tcx*f trcmmmm^ i i ©»«BB±tcie« 

[0 0 13] *IHBB»CfeV^T, 1 1 14)11* 

R*fflL**©CCD«ffl^*. ±X 

©husk** Ltcm^mmmcm^ aacwwa l 
aimv&Zo tit. ccDWtimTttmmfaicmmtz 

o^tft&iB-rs, 

[0 0 14] H{#!^?1 1 fr6Ul*?ftfc««teft4, 

gOMS^ &to©ffiSte{bS!M!T£SC D S (Correla 
ted Double Sampling^S^ToT&M^o fg^ffl&SIII 

ss 1 4 ti. A/D^msg 1 3©a*-rsx^*;i/W» 

ffitt*i&*tf, 0!l*»f NT S CSS©7tnyfl/e^ 
3 Vd^, HSJSff % Y 2 SlOfeiS(g# C b , Cr* 
P^figSttSrvWertfT'&So fI^aSle]S& 1 4 

©PMUftiamco^Ttt&iB-rs. 

[0015] tim®& 1 6 «, HBgfctt^a 1 7 ©tfctti 30 
e*KlS^*, -3£!BJtW±©»&lcttll«ai6?OKil 

[0 0 16] SMWR^P 1 1 fcO^TWUHTS, 0 

2fc*5V^T2 0t4iB«T*^5o &fc\ 3ltmUStttt3i 40 
•T5 lHSR©#ffi*U *©flfi©Ii*tco^T«:*BSL 
TV3„ 2 2 ttSE$sggf5, 2 3 ti7K¥f2^g(5> 2 4 It 
HJ2J 7 5. BMI2 0tC*5l/>Tftttg&£«k?)£ 
f8£ftfciiSRfi#W\ K^y- h 2 1 £:»LTg«C C 
D 2 2 JC$5jM£ n§o BfRfr e>SfiC C VWHsSffltt 

tt, gjiDf^p^fJc, ^BHR-sfcfrfons. sue 

WRflitifc:MitCCDrt*±£K:Ka&Sn, ykW- 

j&Mmm#tc*.¥c c Drt^teiM^n, atfj7x/2 4 
xmrntsnrc^ mt>&2 3fr<bm&ihti-£nz 0 50 



^^2 0 0 2- 1 4 215 1 
4 

[0017] z<nm.mm?v>mMiifa<r>\mim&. m 

m C C D <OY~ h K 3 JI©IEifj7 WXfcflMW 5 C i: tc 
<fcoTtT&frnS 0 3ffl«l3t©y-hV 1. V2. V3 

©5-5, v2y-b{c»tia^^^nTi/^o 

@2(Cfe^TVl, V2, V3©$£ili, M£]i©ffit 
C C D©#§EttU *Offi©?lJ©SiSC C D fc©|^1i© 

[0 0 18] H3«, S«CCD©M^Ejg©fc«>V 
1, V2, V 3©&y-FK^1" J 5>W*Kfl&**'*" 
HIT'S 0 > HDttzk^PWMB^PfcS. CCH'Ft- 

— F (WT*-K1) T-fet), zkTJSWfcJWISfcffitCC 
D% 1 a (15^^) IekIT^o »«*?©£!) SIlHSK 

f72o, Mil 4 8 or-fen^ ra-y-^xoHftstu^j 

[0 0 19] ±ffi^-H 1 fcfettSIIKC C D©fe*ffi 

iMiif^?ri{iwr?.o Bt^'Jt iT-{4V2tc/WL/^;K v 

1 £:V3tcn-U'S;U©/WXtf«*&£ftT*5^ ceo 
i: * V 2 y- hTK #r + WfPtfiB*? *i"C*5 

3T-V2%o- f * C t X\ M*f ttffitt V 3 f 

-vy^mt^o nwfct 4^e>t 7ST-©r>sicv 
l. V2. v3y-hKm^©/^x%ette-rsiit 
t\ 1 c DZ&Mt&ct 

tf-CtSo ±!2©i)^ ; &Sil | ji^ffi^S{c:tT*^ c 
[0 0 2 0] 04 It, 03i:lRl«tcSiaCCD©{M^lE 

j^©fci6Vl. V2. V3©*y-h»c«*e-rs'^x 

- K (WTt- F 2) T*3b X> , zkTJBHiJWIfflKSia C C 
D£2S (27^» $KjM-r§ 0 fiitCCDi&(E2S«n 
fcfc^tt* 7j<¥C C Drtfcfe^TPlt7-r>©{i^i:S 

WSbBJR^TkT 720, SH480CDCCD X&tl 
tf, 7}<¥«7 2 OHUt SilitC C D©Mi£W^BlKS( 

©2^© i fctas-r?>Mii2 4 oHsR©ffl«*a*-e# 
§ 0 c<r>&?rmmz. m3tmm. t i^itit 

© 1 SlwM©©^^ t 7WB» IROii-rcfct^oT 

[0021] tmmmt-h'ic&zmitmccc otnn 

l y^-jimm^if^^^y^z 4 0i:L, 

J»5-l'y»4 8 0T*S§ S 1 © 1 Biffi»©M^tB^tg 
f SI^P^T Ht 1 7-T -/1/F (NT S C^©if^> 1 

ISO, S^ffl©tB^ef ? ^I^©7ci6lcfg^©ttl7b3SJt 



(4) 



2002-142151 



[0022] mmcLr. ±itt-Y2Mmtzm% 

So 

[0023] &rc, ®mm&<o*:-b'-ei*, ^mm^-m 

b-hT-fe?>7^->'l'Ffe/c5 2 4 0 7^y£>{I*t£ii: 

[0024] mi icsortzmn^mmffi 1 4©$j?5c£0 
4 t^-r » n 4 (c*3^t 5 o im&®s%$&m®&s 5 1 

te&immw®&. 5 2 lijlJt^IslSS, 5 3tix>n 
[00 2 5] WJtffi^f SaSmSS 5 0 Tii, V b U ^ XiS 

•J^7s$SK<fcSei{|*f RGBcD£/&, RGB(0yVy 

&. feMft^R-Y, B-Y^J&fSo 
[0 0 2 6] ±12, ©Jt«^5aSBf-fclt?>V bVZXM 

mi. (1) 5£T-3?T ££tfT-£3 0 

[0 0 2 7] Y = EKijxSij (l) 

(1) ^Kfc^TKijt*vHJ?X{&gt Sij^HSHi 

RGBKO^Tt, «Kij<Dfi#g&S^ |B)«cDS 
T*gfr£ftSo CO^KijcDffi^cfcO, YRGBfg^f 30 

(DftKftvtzmm? s c t wv t s» 

[0 0 2 8] ftfe, H3RiI£K#aU ifciR#HiL© 

■t 6 ft?) znzmmcoimotmtfmtt 

So H2£*©fcri^L;fcCCD©t§£, &B$tCtiM 

(v-tfy*) . g at) , c (->7y) , y cstfe) <d 
&4aaaoiisR^3!ft4LTK*tti«n, ±hb cd sic 

U HJRiS£ft#tHLI$tett, M + C, G + Y, G+ 40 

[0029] c©«fc5fc, ii«&M*ai LBf fcti, tt 
T, CCDtH*0«fjST?21ii*©fll^«:S^UTHl*-r 
ft±-fS;:i:ic&So 

[0030] jjLho cfc 5 &nreic «fc d Mjgffi ^saaiei 50 



0»5 2Ti»B£»U xy3-^IHifS5 3TNT S C 
m^OfB#7*-v-y Hcxyrn-KUTtHftT 

flsa«^* 1/2 oasts* u ntsc^wo 

do B6m SUIELbJ:»)K^fc*Kttll!4K#ffl 
[00 3 l ] B6f;:*5V>T, H^T-^Ufc6 

■5 A G C (Automatic Gain Control)"? $>S 0 

[0032] cco©«<»a*u^tt» mmm&Tt 

bTH*JB**fT»ofci:*fc:tt, Sttl6 0T*f 
tcMB[LbCCDm*fll^U / <;l/* , 2«i:ft*. c©£ 
tB*M#<DU'<;l'^«lJ-^i:ft5J:3. AGCT- 

J: 0 . aSK*tH L b Bftftfll U 

±T'^So 

[0 0 3 3] BttWbfeJ:5C, **»HT*li, 
[0 0 3 4] !i«fcfll#a*ffllf^T, *«WOfl!lO^«i 

[0035] H7*ffl^T, if.mn<D\mnmwcD^ 

TBWB-T*. H7tt*38WKJ:*ll«»0i©-**»«l 
BHS«tt^ai:LT, ^t>6 0, ffdf^ai 4 

^tB^-rs«^-tB^£D¥t£)u^K *3j;t>"m#5aai 4 
nj^LTffli/^feoT'feSo ®^ffla@Bi 4, mm 



(4) 

5 

[0 0 2 2] H«teLT, ±8B*-K2tcffi^-r5^# 

So 

[0 0 2 3] Sfc, BJR«*0*- K-Ptt, fgjlSt&tfJ 

U- h "Pfc S 7 -./UK & fc t> 2 4 07jy(Dimzm 
[0 0 2 4] 0 1 iCfctfSfl^SIelSg 1 4 0*|«*BI 

4 tc^-r 0 @ 4 icfc^r 5 o immimmmm^ 5 1 
[0025] n&.mmmm& 5 o r*t±, wvtxm 

mmzft?*?* h'^yxmm, tfyvsnEfctrofc 

[0 0 2 6] ±8S> WKM^SKfcttSv h U 

»«, ( i ) ST-a-rc fc^T-#So 

[0 0 2 7] Y = ZKijXSij (1) 

(1) ^Cfc^TKij&vHJ^XlIlt SijfiiBSRM 

(i) &immmf§Yfctt?5jX.?'&z>t>\ 

RGBKO^Tt>, fl»KijO«3yj|4*36l«, rafltoS 
T^foSttS. CO«»KijOffiK«k5, YRGBff 30 

[0 0 2 8] ftfc\ HJRi&&ft#UiU 54SS!*mtcO 

3„ 0 2 (C *0«!/Sjj* LfcC C D CD«£, SHIRK (* M 
(V-tfy*) . G (S) . C (->7y) , Y (Stfe) © 
S7-c /WW 6 *iT«J t) , 34i£ffi!*Ul LBtfc (icn 
e>4ffl«Oii}R*«H!4LTl«*W*^ ±12 (1) St 

fcttssij ttcn&4«iJio<g^4:4So ctucft 

U BJSiil&BS#HiUB$fc:^ M + C, G + Y, G+ 40 

■?Hj**0fc»Kijt,sHrr«. 

[0 0 2 9] CKDidtc, HJRiS£ffi#lilLI$fi:{i, 34 

T, CCDHi^©^jS-p2jBJR<0fll^*jB^LTa*-r 
5© Wt l/^WH LT 2 <g * t) > Sfitf 2 Etc 

[0030] «±o £ 9 ftftf^t «fc *) nmmnwm 50 



^2002-142151 
6 

si, mm^mmx^mtitmmm^ mssm 

@K5 21?aSa»U X>n-^0gg5 3TNT S C 

5o Buf2Lfc=l;9tCCCD^6>ffi^$nfc 
flSiiM9* 1 / 2 c9jgjt(Cg& L/> N T S C 3F©ttffl!<D 

7u-Au-ncgft-rsfc4&©«ia!%fi i 3o 06t±, 

[00 3 1] H6fCfe^T* H^T'^Lfc6 0(i^0^ 
R^lffl *#*LfcCCD©HtfHB*l 

r> A G C (Automatic Gain Control)"c?$>?> 0 

[0032] c c v<Dimm u^/wi, m&tmr* 

b r-MMM^n ft o £ t £ tiu ti6 0 T'^f J: ^ 
m^#OU"^;W«l^-3£fcft5J:5, AGCT' 
T WS^tHtl U^^OffilE^ff ft dttfil\ c ntc 

* 0 , LXHtmm 1 b *»6w«Ms#oHi* u 

[0 0 3 3] W±, ISlWLtc&oic. j&UMWRtts 

[0034] mmtimmzm^r, *fm<om<Dnm 
[0035] H7*ffl^r, *&m<Dm<onm®nc-D^ 

®£m-<o&ft\m-$m*:wm^o *nmmx 
^a^-rsfli^m^o^i^u^K tJctmi^ai 4 

atixTfflvst)©^*. M^amssi 4, sijihihi 



(5) 









I \J 




r n n ^ r 1 


1 1 * 


J*« 1^ TTs J 




1 2 • 


fj][al Eft 




1 ^ • 


. a /D^i^IelSft 


C— C VC_ cS V\ 1 fc\ "An /Si. V L. V cK [a J i s [a] v ^ |aj m- I^VJ«. 


1 4 • 










T f51 rffr (T) &\ M Bfl 1 


1 7 ■ 


^ t v\ 1>i M-l 1 — 1 W-w 




2 1 • 




f/n»v^ 10 


1 3- 






1 4- 




[03] ccD(Dmm^)Vx^^3.y^^irm 


1 6- 


••*J»igK 


[0 4] C C D^Sgil/U/X^-^y^&Tjrf H 


1 7- 


••Bajs«aiHii8 


[0 5] fcBWfcfettSffi^aHKWffl/Sfc^f^n 


2 0- 




-y^70 


2 2- 




[0 6] *awt;:te^s*jffli^ffi**-r^70 


2 3- 




[0 7] *»WlcJ:5«»(KHO-mS^tlio«ljK%* 


2 4- 




■T7P-y^0 * 







Wm 2 0 0 2 - 1 4 2 1 5 1 
8 




H0 

VI . 
V2 
V3 . 



I 



14] 



[05] 

05 



A/D 



13 



ru 



52 63 



51 



«... -~ ~r- 



(6) 



WB 2002-142151 




(5l)Int.Cl.' mif&n FI f-va-K(##) 

H 0 4 N 5/335 H 0 4 N 5/335 P 

F 

(72)fP#£ Jzmm £Jt F*-M#*t) 2H002 AB06 DB02 DB25 EB01 FB24 

mmkottttfrrmmuiowii *S6 haoi jao7 jaos zaoi 

aafiUfWrr^yi/^^Tftwaw 2H054 aaoi bbu 

5C022 AA11 AB04 AB12 AC42 AC69 
CAOO 

5C024 AX01 CX37 CX41 GY04 GZ27 
GZ28 HX23 HX28 HX50 



PATENT ABSTRACTS OF JAPAN 
(ll)Publication number : 2002-142151 
(43)Date of publication of application : 17.05.2002 



(5l)Int.Cl. H04N 5/235 
G03B 7/095 
G03B 15/00 
G03B 19/02 
H04N 5/335 



(21) Application number : 2000-337239 (71) Applicant : HITACHI LTD 

(22) Date of filing : 31.10.2000 (72)Inventor : NISHIMURA RYUSHI 
USUI TSUTOMU 

OOTAWAHISAO 



(54) IMAGE PICKUP UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup unit with high resolution at 
the time of high illuminance, and with high sensitivity at the time of low illuminance. 
SOLUTION: Pixel mixing reading is performed by using a progressive CCD, and the 
selective reading of independent reading is made available. Thus, the independent 
reading is performed at the time of high illuminance, and the mixing reading is 
performed at the time of low illuminance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Mixed read-out which mixes and outputs perpendicularly the picture 
signal which was equipped with two or more pixels which change a lightwave 
signal into an electrical signal, and was accumulated in these two or more pixels, 
The image sensor in which an approach to read independent read-out which 
reads this picture signal independently for every pixel is possible, A 
signal-processing means to generate a video signal from the electrical signal 
outputted from this image sensor, Image pick-up equipment characterized by 
having an illuminance detection means to detect the brightness of a photography 
environment, and the control means which controls this image sensor to read 
according to the brightness which this illuminance detection means detected by 
the approach to read either this mixed read-out or these independent read-out. 
[Claim 2] It is image pick-up equipment which is equipped with a diaphragm 
means to adjust the quantity of light which carries out incidence to said image 
sensor in claim 1, and is characterized by said illuminance detection means 
detecting the brightness of said photography environment from the drawing 



value of this diaphragm means, the average level of the video signal outputted 
from said signal-processing means, and the amplification degree of the signal in 
said signal-processing means. 

[Claim 3] When it is detected in claim 1 or 2 that said control means has the 
brightness darker than predetermined brightness which said illuminance 
detection means detects Image pick-up equipment characterized by controlling 
said image sensor to read by said independent read-out when said image 
sensor is controlled to read said pixel signal by said mixed read-out and it is 
detected that this brightness is brighter than this predetermined brightness. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image pick-up equipment, 
especially relates to the suitable image pick-up equipment for 
high-resolution-izing and high-sensitivity-izing. 
[0002] 

[Description of the Prior Art] CCD (Charge Coupled Device) is used in many 
cases as an image sensor used in order to change a lightwave signal into an 
electrical signal in conventional image pick-up equipment. There are a 
progressive type thing and an interlace type thing in CCD. 

[0003] Progressive type CCD can read independently the signal accumulated in 
all the pixels of CCD. For example, in interlace type CCD corresponding to 



NTSC system, an active scanning line per frame is a little more than 480 lines, 
and has about 480 pixels of the numbers of perpendicular effective pixels of 
CCD as well as this. When reading the signal accumulated in this pixel, 
corresponding to interlace scanning, the signal of 240 lines which is 1/2 of the 
number of perpendicular pixels is read to 1 field period. Under the present 
circumstances, mixed read-out which mixes the signal of the pixel which adjoins 
perpendicularly in order to read the signal of 240 lines, and outputs the signal of 
240 lines from about 480 perpendicular pixel is used in many cases. 
[0004] On the other hand, in the case of Progressive CCD, the signal of all pixels 
is read one by one. In order to generate the field image of 240 lines for the 
television signal of NTSC system at the same field rate as CCD of interlace, an 
all Rhine, i.e., 480 lines, signal is read in the 1 field. 

[0005] Since the signal of all Rhine is outputted to the 1 field and a signal twice 
the number of Rhine of interlace can be outputted when Progressive CCD is 
used, resolution can be improved. On the other hand, since a 2-pixel signal is 
added inside CCD when performing pixel mixing, the signal level outputted from 
CCD can become twice, and the sensibility at the time of a low illuminance can 
be raised. 



[0006] 

[Problem(s) to be Solved by the Invention] However, there was a problem that it 
is inferior to interlace by sensibility while it is advantageous in respect of 
resolution, when conventional image pick-up equipment reads with an 
independent read-out method in the case of Progressive CCD, the mixed 
read-out method is performing the readout in Interlace CCD and Progressive 
CCD is used, and the advantageous interlace in respect of sensibility was 
inferior to progressive in respect of resolution. 

[0007] The purpose of this invention solves the above-mentioned problem, and 
in a high illuminance, it is high resolution and it is to offer the image pick-up 
equipment in which high-sensitivity-izing at the time of a low illuminance is 
possible. 
[0008] 

[Means for Solving the Problem] The image sensor in which an approach to read 
both mixed read-out and an independent readout by the progressive type in this 
invention is possible since the above-mentioned problem is solved, A 
signal-processing means to generate a video signal using the output signal of 
this image sensor, Image pick-up equipment is constituted as be alike, and 



read-out of the above-mentioned image sensor is changed to an illuminance 
detection means to detect the illuminance of the image pick-up equipment 
circumference, and the control means which controls read-out of an image 
sensor according to the illuminance detected by the above-mentioned 
illuminance detection means. 

[0009] An illuminance detection means detects the surrounding brightness of 
image pick-up equipment, brightness fully comes out, and carries out sequential 
independent read-out of the image sensor taking advantage of the advantage of 
a progressive method at a certain time, and outputs the signal of high resolution. 
When it judges with it being dark with an illuminance detection means, the mode 
of operation of an image sensor is changed to pixel mixed mode. 
[0010] With a high illuminance with an important minute feeling, the high 
sensitivity of high resolution and sensibility becomes possible with an important 
low illuminance by carrying out by independent read-out, when bright, and 
carrying out mixed read-out by the above-mentioned actuation, when dark. 
[0011] 

[Embodiment of the Invention] One operation gestalt of the image pick-up 
equipment by this invention is explained. Drawing 1 is the block diagram 



showing the configuration of the image pick-up equipment by this invention. In 
this drawing, 10 is a lens and 11 is the image sensor of a read-out method one 
by one. In this operation gestalt, CCD of a read-out method is used for an image 
sensor 11 one by one. The drive circuit where 12 drives CCD, and 13 are 
A/D-conversion circuits. 14 is a digital disposal circuit and 16 is control circuits, 
such as a microcomputer. Moreover, 17 is an illuminance detector which detects 
the brightness in the circumference environment which image pick-up equipment 
picturizes, or an illuminance. 

[0012] Next, actuation of this operation gestalt is explained. Image formation of 
the light which carried out incidence to the lens 1 is carried out on the image 
pick-up side of an image sensor 11. The image sensor 11 is equipped with two 
or more pixels arranged in the shape of two-dimensional on the image pick-up 
side, and changes into an electrical signal the lightwave signal which carried out 
image formation on the image pick-up side in each pixel. 

[0013] In this operation gestalt, an image sensor 11 uses CCD of a read-out 
method one by one. This image sensor can be independently read one by one 
for every pixel in the signal accumulated in all pixels. Moreover, this image 
sensor can also mix and output the signal of the pixels which adjoin 



perpendicularly inside an image sensor. About the configuration and its 
actuation of this image sensor 1 1 , it mentions later. 

[0014] The video signal outputted from the image sensor 11 is changed into a 
digital signal by the A/D-conversion circuit 13 for every pixel. Before this A/D 
conversion, adjustment of the amplification degree of an analog signal and CDS 
(Correlated Double Sampling) processing which is well-known low noise-ized 
processing may be performed. From the digital video signal which the 
A/D-conversion circuit 13 outputs, a predetermined format carries out image 
****** of the digital disposal circuit 14, and it is outputted. Although the format of 
the signal which a digital disposal circuit 14 outputs is arbitrary, it is the digital 
video which consists of an analog television signal of NTSC system, and a 
luminance signal Y and two sorts of color-difference signals Cb and Cr, for 
example. About detailed actuation of a digital disposal circuit 14, it mentions later. 
[0015] Based on the detection result of the illuminance detection means 17, in 
more than a fixed illuminance, a control circuit 16 considers the drive of an 
image sensor as read-out one by one, and when it becomes below a fixed 
illuminance, it performs pixel mixing read-out. Besides this control, the exposure 
control currently generally performed from the former in image pick-up 



equipment, the parameter for image quality adjustment in signal processing, etc. 
may be controlled. 

[0016] Next, an image sensor 1 1 is explained. Drawing 2 is drawing showing the 
configuration of an image sensor 11, and as already explained, it is progressive 
scan type CCD. In drawing 2 , 20 is a pixel. In addition, 1 pixel of outgoing lines 
to represent is indicated, and they are omitting about other pixels. As for the 
perpendicular transfer section and 23, 22 is [ the level transfer section and 24 ] 
output amplifier. The pixel signal generated by photo electric conversion in the 
pixel 20 is transmitted to perpendicular CCD22 through the transfer gate 21. 
Transfer operation from a pixel to perpendicular CCD is performed all at once in 
all pixels during a vertical-retrace-line period. The inside of perpendicular CCD is 
transmitted to the pixel signal transmitted to perpendicular CCD up during the 
horizontal blanking interval of a vertical-scanning period, and further, after the 
inside of level CCD is transmitted during a horizontal scanning period and 
amplified with the output amplifier 24, the sequential output of it is carried out 
from the output section 23. 

[0017] A signal transfer of the perpendicular direction of this image sensor is 
performed by supplying the driving pulse of three layers to the gate of 



perpendicular CCD. The pixel is connected to the V2 gate among the gates V1, 
V2, and V3 of three-phase-circuit structure. In addition, in drawing 2 , connection 
of V1, V2, and V3 indicates only perpendicular CCD of eye M train, and is 
omitted about the same connection with perpendicular CCD of other trains. 
[0018] Drawing 3 is drawing showing the pulse shape supplied to each gate of 
V1, V2, and V3 for a signal transfer of perpendicular CCD, and HD is a level 
synchronizing signal. This mode of operation is independent read-out mode 
(following mode 1) which reads the signal of all Rhine independently, and carries 
out the one-step (one line) transfer of perpendicular CCD at a horizontal 
blanking interval. It is possible to output the number of full-effective pixels of an 
image sensor, for example, if the numbers of effective pixels are a horizontal 720 
and a perpendicular 480, the image of the same size can be outputted. 
[0019] The signal transfer operation of perpendicular CCD in the 
above-mentioned mode 1 is explained. At time of day t1 , high level is supplied to 
V2, the pulse of a low level is supplied to V1 and V3, the potential well is formed 
in the bottom of V2 gate at this time, and the location of the signal charge 
transmitted has become the bottom of V2 gate. A signal charge moves to the 
bottom of V3 gate by making V3 high-level at time of day t2 below, and making 



V2 into a low level by t3 further. Perpendicular CCD of only one line is [ a signal 
charge ] movable to V1 , V2, and the V3 gate by supplying a predetermined pulse 
similarly from t4 before t7. The signal of all Rhine can be outputted by performing 
the above-mentioned actuation for every vertical-retrace-line period. 
[0020] Drawing 4 is drawing showing the pulse shape supplied to each gate of 
V1, V2, and V3 like drawing 3 for a signal transfer of perpendicular CCD. This 
mode of operation is mixed read-out mode (following mode 2) which mixes and 
reads the signal of Rhine which adjoins perpendicularly, and carries out the 
two-step (two lines) transfer of perpendicular CCD at a horizontal blanking 
interval. The signal to which perpendicular CCD was transmitted is mixed with 
the signal of adjoining Rhine in level CCD. If the number of effective pixels is 
CCD of a horizontal 720 and a perpendicular 480 when an image sensor is 
driven in this actuation for example, the image of 240 pixels of perpendiculars 
with which a horizontal is equivalent to 720 pixels and a perpendicular is 
equivalent to 1/2 of the number of perpendicular effective pixels of CCD can be 
outputted. Such actuation is realized like drawing 3 by repeating actuation of the 
one-step transfers from t1 to t7 after t7. 

[0021] When the timing of the video signal which CCD outputs at the time of 



actuation by the above-mentioned drive mode sets the number of effective 
Rhine in 1 field period in a Vertical Synchronizing signal to 240 and the signal 
read-out rate in each mode is set constant, the time amount T1 which the signal 
output for one screen of S1 which is 480 effective Rhine takes is the 1 field (in 
the case of NTSC system 1 / 60 seconds). In this case, the image sensor is 
carrying out the **** drive, and it is necessary to elongate to conversion to one 
half, and it needs to elongate the output rate of a signal twice in the direction of a 
time-axis for the output video signal for a display. 

[0022] Similarly, in the case of the signal S2 equivalent to the above-mentioned 
mode 2, by pixel mixing, it became half [ of the number of output Rhine of S1 ], 
and the video signal of 240 lines per field is read by ****. Thus, in order to display 
the signal by which the **** output was carried out on a monitor, it changes into 
one half of rates. 

[0023] Moreover, **** read-out is not carried out in the mode of pixel mixing, but 
it is good also as 1/2 of progressive mode at the time of image sensor backward 
acting. In this case, it is possible to usually carry out the direct output of the 
signal of 240 lines per field which is a display rate to a monitor, and the speed 
conversion is unnecessary. 



[0024] The configuration of the digital disposal circuit 14 in drawing 1 is shown in 
drawing 4 . For 50, as for a chrominance-signal processing circuit and 52, in 
drawing 4 , a luminance-signal processing circuit and 51 are [ a 
speed-conversion circuit and 53 ] encoding circuits. 

[0025] In the luminance-signal processing circuit 50, well-known processing of 
generation of the luminance signal by the matrix operation, filtering, a gamma 
correction, etc. is performed. Moreover, in a chrominance-signal processing 
circuit, after performing the white balance adjustment and the gamma correction 
which perform generation of the chrominance signal RGB by the matrix 
operation, and the gain adjustment of RGB, color-difference-signal R-Y and B-Y 
are generated. 

[0026] The matrix operation in the above and luminance-signal processing can 
be expressed with (1) type. 
[0027] Y=sigma KijxSij — (1) 

(1) In a formula, Kij is a matrix multiplier and Sij is a pixel signal. (1) It is 
expressed with the same formula although a formula is a formula to a luminance 
signal Y, and the values of a multiplier Kij differ also about RGB. The spectral 
characteristic of a YRGB signal can be set up with the value of this multiplier Kij. 



[0028] In addition, when the change of pixel mixing read-out and independent 
read-out is performed, the class of signal of the pixel outputted from an image 
sensor in each read-out method changes. Sij [ in / in the case of the CCD which 
******(ed), each filter of M (Magenta), G (green), C (cyanogen), and Y (yellow) is 
prepared in each pixel, and these four kinds of pixels are read independently to 
drawing 2 at the time of independent read-out, and / the above-mentioned (1) 
formula ] It becomes these four kinds of signals. On the other hand, at the time of 
pixel mixing read-out, it becomes M+C, G+Y, G+C, and four kinds of signals of 
M+Y. Thus, since the class of output signal of CCD differs from a presentation 
according to a read-out method, when a read-out method is changed, it is 
interlocked with and the matrix multiplier Kij is also changed. 
[0029] Thus, since a 2-pixel signal is mixed and outputted to reading the signal 
of each pixel independently at the time of a CCD output at the time of 
independent read-out at the time of pixel mixing read-out, signal level will 
average and it will become twice, and sensibility will improve twice. 
[0030] The speed conversion of the picture signal generated by the above 
actuation in the luminance-signal processing circuit and the chrominance-signal 
processing circuit is carried out in the speed-conversion circuit 52, and NTSC etc 



encodes and outputs it to a predetermined signal format in the encoder circuit 53. 
A speed conversion performs processing for changing into one half of rates the 
**** signal outputted from CCD, as described above, and changing into the 
frame rate of criteria, such as NTSC. Drawing 6 is the graphical representation 
showing how to control independent read-out and mixed read-out in this 
invention. An axis of abscissa expresses an illuminance and the axis of ordinate 
expresses signal level. When bright, independent read-out which can generate a 
video signal with high resolution at the time of a high illuminance is performed, 
and mixed read-out from which high sensitivity is obtained is performed at the 
time of a low illuminance. When higher in drawing 6 than an illuminance Lb, 
mixed read-out is performed in the illuminance below independent read-out and 
Lb. 

[0031] In drawing 6 , 60 shown as the continuous line shows the output-signal 
level of CCD in consideration of a diaphragm or the exposure time (shutter 
speed). A dotted line 61 shows the output-signal level in consideration of the 
amplification degree in a digital disposal circuit to the output signal of CCD, and 
the mode of operation of an image sensor is independent read-out. The thick 
continuous line 62 shows the output level at the time of pixel mixing. At this time, 



the magnification in signal processing is AGC (Automatic Gain Control) 
performed automatically. 

[0032] A fall of an illuminance reduces the signal output level of CCD in 
proportion to it. When an illuminance falls to Lb and independent read-out is 
performed continuously, as the straight line which extended the straight line 
shown as the continuous line 60 shows, the output-signal level of CCD falls 
further. On the other hand, when pixel mixing is performed with an illuminance 
Lb, as a continuous line 60 shows, illuminance LbCCD output-signal level 
becomes twice, at this time, gain is amended by AGC so that the level of an 
output signal may serve as about 1 law. Moreover, the exposure time may be 
changed at this time and a video-signal output level may be amended. Thereby, 
in independent read-out, to the output level of a video signal beginning to decline 
from an illuminance Lb, an output level fixed to an illuminance La can be 
maintained by mixed read-out, and sensibility can be improved. 
[0033] As mentioned above, as explained, at the time of a low illuminance, it is 
compatible [ in high-sensitivity-izing at the time of a low illuminance, and high 
resolution-ization at the time of a high illuminance ] with mixed read-out and a 
high illuminance by carrying out independent read-out with this operation gestalt. 



t 

[0034] Other examples of this invention are explained using an illuminance and 
the amount of signals. 

[0035] Other examples of this invention are explained using drawing 7 . Drawing 
7 is the block diagram showing the configuration of 1 operation gestalt of the 
image pick-up equipment by this invention. The same part as the block diagram 
shown in drawing 1 has attached the same sign. With this operation gestalt, as 
an illuminance detection means, the brightness of the image pick-up equipment 
circumference is calculated, and it uses as illuminance detection by the control 
circuit 16 from the amplification degree of the signal of the average level of 
diaphragm 60 and the signal output which signal processing 14 outputs, signal 
processing 14, and the A/D-conversion circuit 13. Illuminance detection is 
performed using a digital disposal circuit 14 and a control circuit 16, and the 
configuration of image pick-up equipment can be simplified. 
[0036] 

[Effect of the Invention] As mentioned above, as explained, in this invention, the 
image pick-up equipment of high-resolution-izing at the time of high sensitivity 
and a high illuminance can be offered at the time of a low illuminance by carrying 
out independent read-out with mixed read-out and a high illuminance at the time 



of a low illuminance. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of 1 operation gestalt 




of the image pick-up equipment by this invention 

[Drawing 2] Drawing showing the configuration of CCD 

[Drawing 3] Drawing showing the drive pulse timing of CCD 

[Drawing 4] Drawing showing the drive pulse timing of CCD 

[Drawing 5] The block diagram showing the configuration of the digital disposal 

circuit in this invention 

[Drawing 6] The graphical representation showing the control approach in this 
invention 

[Drawing 7] The block diagram showing the configuration of 1 operation gestalt 
of the image pick-up equipment by this invention 
[Description of Notations] 

10 » Lens 

11 — Image sensor 

12 -- Drive circuit 

13 — A/D-conversion circuit 

14 -- Digital disposal circuit 

16 — Control circuit 

17 — Illuminance detector 



21 -- Memory 

13 — A/D-conversion circuit 

14 - Digital disposal circuit 

16 - Control circuit 

17 - Illuminance detector 
20 Pixel 

22 - Perpendicular transfer section 

23 - Level transfer section 

24 Output amplifier 



